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XV. Hiflory of a Foetus born with a very 
imperfeSi Brain $ to which is fitb joined a 
Supplement of the EJfay on the Ufe of 
Gang/ions, publijhed in Philof. Tranf. for 
1 7 64 .• By James Johnfton, M. D. 

Read March s,T N o&ober 27, 1 765, a monftrous birth 
1 ?b7 ' jl was brought me by a midwife of this 
place. It was a female child come to its full time, in 
which the whole fculi excepting its bafis was wanting : 
this was covered with fomething which had the ap- 
pearance of red flefh. I found it to confift of different 
membranes ; and in a fmali depreflion, in a back 
part of the bafis of the fkull, lay the brain, fuch as 
it was, not exceeding the fize of the kernel of a 
filberd nut, flaccid and membranous, I could not 
have pofitively pronounced it brain, had I not traced 
its continuation into fpinal marrow, down the channel 
of the vertebrae. The eyes were perfed and found* 
The optic nerve of one eye I examined, though not 
large enough, yet in thicknefs was almoft equal to 
one third of the fpinal marrow, which was too fmali 
likewife. 

Upon opening the breaft and abdomen, all the 
organs contained therein feemed in ftru&ure perfedt, 
properly fituated and full grown. The heart in par- 
ticular was plump and ftrong. This infant had not 
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breathed; its lungs, which were perfe<$,funk in water : 
yet the mother and midwife felt it a&ive and ftrong 
juft before delivery* 

This child had tongue, noftrils, eyes, and ears, and 
every other part, excepting the brain, perfedt and 
plump* as in the healthieft infants come to their full 
time. 

Many births fimikr to this, in moft circumftances, 
are recorded in the Tranfadtions of the Royal Society, 
N°. 99. 226. 228. 242. 

1 • Such of them as were born alive, died foon 
after birth, though lively and ftrong in the womb, and 
perfeft in ail parts, the brain and fcull excepted. 

2. In that of which an account is given by Dr. 
Prefton (Philof. Tranf. N°. 226,), the celebrated ana- 
tonoift Monf du Verney traced the eighth and ninth 
pairs, the medulla fpinalis> and the intercoftals. The 
child was well proportioned, the cranium, brain, and 
cerebellum were wanting ; in Ueu thereof, remained 
only a fubftance, like congealed bloody covered with a 
membrane. 

3. In a cafe related, and largely commented upon, 
by the celebrated Wepfer *, which differs in many 
refpe6fcs from other children faid to be without 
brains $ the child was well proportioned, its head of 
the ufuai fizc, but its brain had degenerated into 
veficles, or hydatides, each of which had its blood 
veflel (might one from thence infer the natural ftate 
of the cortical fubftance of the brain to be cellular?) 
and the optic and auditory nerves took their rife 
from three portions of medullary fubftance lying upon 
the fphaenoid bone near the fella equina, 

* Mjinget Bibliatb. Auft. Vol. II. p. 339. 

4. Thef* 
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4. Thefe Angular exiftencfes afford ufeful io*- 
ferences, and fliew that the irritability of the heart, 
is capable of being fuftained, by very low degrees of 
the nervous power, while that irritability is kept up bv 
the faltering heat of the mother. This feeble life is 
foon extinguished, when the influences of the mother^ 
warmth and circulation ceafe (N°. 1). Such infants 
die as foon as born, or footi after. 

g. Such examples more consequentially than expe- 
riments demonstrate that the fpinal marrow is the 
principal origin of the intercoftal nerves (N°. 2.) ; and 
better than ligatures illuftrate their vaft importance. 
for, 

6. From the plump ftate of the body, ami vigo- 
rous appearance of the heart, it is evident the circu- 
lation, and the developement of the feveral organs, 
had been carried on properly in the fcetus ; and that 
the irritability of the heart derived a fufficiency of 
nervous influence from the intercoftal nerves, and its 
ganglions, and thefe again from the fpirtal marrow, 
for growth, and that ftate of exiftence. 

In the effay which was publifhed in the Philof. 
Tranf. for 1764, I endeavoured to prove, that as 
ganglions are feated conftantly on the intercoftal 
nerves, and on others ferit to mufcles whofe motions 
are involuntary, and are very rarely feen on nerves 
fent to voluntary mufcles, and not at aU on the fetffory 
nerves 5 it feems that, by means of ganglions, the 
motions of the heart andinteftines and uvea are render- 
ed uniformly involuntary, I was then, and am ftili 
fenfible that various ftrong objections may be made 
to this do&rine, in common with every other fyftem 
whatever 5 but efpecially every fyftem which pretends 

to 
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to explain any thing relating to fo obfcure a part of 
the animal ceconomy, as the nerves, and their facul- 
ties. But as this do&rine, weighed againft what has 
been faid againft it, feems to me to have a confidera- 
ble preponderance of evidence and probability in its 
favor, I (hall now ftate the flrongeft objections which 
have been oppofed to it, and endeavour to anfwer 
them. 

i. The chief obje&ion which has been made to 

this dodhine arifes from obferving, that the fpinal 

nerves, have each one ganglion ; and that one or two 

have been obferved fometimes upon the fubdiviftons 

of the fifth pair of nerves. 

With refped to the firft, it is in the higheft degree 
probable that the ganglion obferved upon each of 
the fpinal nerves refpeds folely the intercoftals (fee 
Winflow's defcription of that nerve, Exp.. Anat.-p, 
462.) and is there feated to fet apart for the ufes of 
the great fympathetic nerves the furculi, which are 
from each of thefe ganglions detached to that great 
pair of nerves. 1 . Becaufe the fpinal nerves have 
no other ganglion in any part of their courfe, 
2* When nervous twigs are fent off from the fpinal 
nerves, to join others befides the inter coflah, they have 
no ganglions; as the nervi accefforii fent from the 
upper fpinal nerves to join the eighth pair : and the 
firft of the fpinal nerves, and the laft of the nervi fa- 
cri are reprefented by Vieuflens * as being without 
ganglions, and fending no contribution to the inter-- 
coftals. 

Were the ganglions only little knots indifcriminate- 
ly fuitable for nerves, which carry the commands of 

* Neurography 
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the will, and thofe which do not, one might exped 
them equally frequent on the nerves of the limbs, 
as at the rife and on the courfe of the intercojlah> 
where they are numerous, large and conftant: on 
the nerves fent to the fenjbry organs, and on the phre- 
netic as well as the lenticular ganglion from which the 
Iris is provided with nerves. In a word the folici- 
tude, fo to exprefs myfelf, and the conftancy with 
which all parts whofe motions are involuntary are 
provided with nerves furnifhed and befet with gan- 
glions ; and the great fcarcity and rarity of them on 
nerves detached to mufcles fubjed to our volitions, 
and the total want of them on the fenibry nerves, 
Sufficiently befpeaks their general diftindion and ufe, 
notwithftanding a few feeming exceptions. I fay 
feeming, becaufe fome that are alledged as exceptions 
are not permanently and conftantly found. To as- 
certain the ufe and importance of any part of animal 
ftrudure, we ought to be certain that it is conftantly 
found in that fituation ; if, on the contrary, It be only 
accidentally feen, and not perpetually, we can nei- 
ther affign any important ufe to it, or draw any im- 
portant dodrine from it, and have great reafon to 
fufped it to be rather fome morbid phenomenon 
than otherwife. Now this is the cafe with refped 
to the ganglia defcribed by Mekelius as feated on 
twigs of the fecond and third branches of the fifth 
pair of nerves $ betwixt which and other ganglions 
Baron Haller makes a very effential diftindion, par- 
ticularly the ganglion opbthalmicum, which he fays is 
conftant and perpetual, whereas thefe beforemention- 
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ed are not fo, for he * mentions his having examin- 
ed bodies in which they were wanting. 

But, fuppofing the utmoft in favour of thefe gan* 
glia of the fifth pair: the nervous twigs on which 
they have been obferved are chiefly diftributed to 
the falivary and mucous glands, about the tongue, 
jaw, palate, throat, and noftrils, and therefore may 
be fuppofed to have fome ufe in glandular fecretion ; 
for we fee the glandular parts in the abdomen are 
fupplied by the intercojlah as well as the mufcuiar 
fibres of the heart and inteftines. 

2. It has likewife been objeded that the interco- 
jlah fend fome branches to parts under the controul 
of the will a$ the pharynx and diaphragm*, as well 
as to the heart and inteftines, not fubje<3 to that con- 
troul. 

It is well known that the pharynx has its mod 
confiderable fupply of nerves, from the eighth pair : 
and the diaphragm is rendered paralytic by tying or 
cutting the phrenic nerves diftributed to it, which 
fhews that its motions have very little if any depen- 
dance on the minute filaments, which it receives 
from the intercojlah. The motions however of both 
thefe parts are properly fpeaking of the mixed kind, 
fometimes being voluntary, at other times involuntary: 
thus the diaphragm moves when we are afleep, as well 
as when we wake, and continues for fome time, even 
during a profound apople&ic fit : and though we can 
raife the ) pharynx by an effort of the will, yet in the 
a&ion of deglutition its motions are chiefly involun- 
tary from the Jiimulus of the food, paffing down 
the gullet, as has been fhown in the moil ingenious 

* Hallcr, EL Phyf. T. IV, 

R 2 work. 
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work of a great and worthy man lately deceafed, am 
effay on the vital and involuntary motions of animals^ 
by Dr. Whytt •. 

And it deferves to be remarked, that parts, whofe 
motions are of this mixed kind, will be found to have 
generally a double diftribution of nerves, namely fuch 
as are without ganglions, to fubjed: them to the will; 
and fuch as have ganglions occafionally to fupport 
thofe motions of the fame parts which go on without 
the will 5 but, thefe fupplies from the intercojlals 
being very minute, their action is generally called 
forth and affifted by fome degree of uneafy fenfation 
or ftimulus. 

If thefe anatomical obje&ions have not force enough 
to overthrow our dodtrine, the following of a phyfio- 
logical nature, it is prefumed, will not be more formi- 
dable. 

3. It has been objected, that if the ganglia inter- 
cept the communication between the jinjorium com- 
mune and thofe parts whofe nerves are derived from 
them, they ought not only to intercept the commands 
of the will, and render the motion of thefe parts not 
voluntary, but they ought alfo to prevent the im- 
preffions made on the nerves of thefe parts from being 
conveyed to the fenforium commune ■, L e. thefe parts 
ought to be infenfible. The contrary of which is 
true; for example, the inteftines, whofe nerves come 
from g^ngliay^ve among the moft fenfible parts of 
the body. And if the. uneafy fenfation in the lungs, 
in afthmatic cafes, was not conveyed to the \ fenforium 
tommune, how could the will redouble the a&ion of 
the diaphragm and the inter cojlal mufcles ? 

* P. 
Z To 
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To this I anfwer, that the interruption of the par- 
allel dire&ion of the nerraus filaments, which pro- 
bably takes place in ganglions, may intercept the 
efforts of the will, and alio render the fenfations of 
parts wholly fupplied with nerves from gangliom % 
more indeterminate and confufed than in other parts ; 
which in fadl is the kind of fenfation proper to thefe 
parts, yet without rendering fuch parts totally in- 
fenfible, which is well illuftrated by morbid cafes. 
Paralytic difeafes fhew that the nerves may be fo af- 
fedied as to become incapable of conveying the com- 
mands' of the will, and yet remain fufficiently ca- 
pable of re-conveying fenfible perceptions. In the 
palfies which are moft frequent, the parts rendered 
immoveable by the difeafe have as quick a feeling 
as thofe that remain moveable by the will, and, what 
by the way deferves attention, are often moved in- 
voluntarily, efpecially upon the application of any 
^mixxXJlimultts : and it is obfervable that the paraly- 
tic limbs, which are not to be moved by our volitions, 
are often called into a&ion, when the paralytic perfon 
is fuddenly thrown into fome vehement paffion : 
juft as we obferve the fame caufe to produce extraor- 
dinary commotions in the heart and inteftines, &c. 
notwithftanding the will, coolly exerted, has no power 
over thefe parts, 

Various obfervations {how that the feelings of parts 
whofe nerves come from ganglia are by no means 
acute, but blunt and confuted. We have it on the 
authority of the great Harvey, confirmed by the ex- 
periments of Baron Haller, that the heart, though 
highly irritable, is yet when touched hardly fenfible 
of it. Dr. Haller aflerts that the lungs, liver, fpleen 

and 
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and kidneys, all fupplied with nerves from the inter- 
cojiahy have been cut in pieces without the animal's 
feeming to feel pain* And what is lefs liable to ex- 
ception, operations and difeafes in the kidneys, and 
ulcers in the lungs, fhew their feelings not to be ex- 
quilite *. 

The ftomach, which has a very large portion of 
the eight pair of nerves beftowed upon it, by ligatures 
of this nerve, lofes its fenfibility and contractive pow- 
er fo perfe&ly, that the food neither paffes down the 
oefophagus, nor is conco&ed in the ftomach, but, by 
fpontaneous corruption there, puts on the appearance 
of the faeces themfelves in the great inteftines *f% This 
proves what was aflerted concerning the eighth pair*, 
as being a fenfory nerve ; and 'tis in confequence of 
the fenfibility which the ftomach derives by means 
of this nerve, as well as its own ftru&ure, that the 
ftomach becomes the principal feat of hunger : 
" And (to ufe the words of Dr. Whytt £), as it is 
" afFe&ed with a more difagreeable fenfation, when 
" we have wanted food for any considerable time, than 
" the guts, fo likewife it is more fenfible of an agree- 
" able feeling from grateful food, and in thefe refpe&s 
it may be faid to be more fenfible than the inte- 
ftines." Baron Haller has obferved that parts which 
have nerves from ganglions are not fo diftin&ly pain- 
full as others, " ut anima non adeo accurate locum 
* c dolentem diftinguat, fed obiter utcunque, et cum 
" aliqua latitudine §." And this confufed indeter- 

* Haller. Irritab. et Whytt. Path. Eflays. 
f See VieuiTens, Bruni, Morgagni, Haller. 
X Path. EfT. p. 155. 
§ Elem. Phyf, T. iWp. 407. 
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minate fenfation is the fenfation proper to the inte- 
fHnes, though in many inftances they are the feat 
of exquifite pain ; yet, in confequence of the con- 
courfe and commixture of the nervous filaments in 
ganglia, any painful difeafe feated in the inteftines, 
or in others of the vifcera contained in the abdomen^ 
is lefs determinable to its particular feat, or rather 
is more apt to affed: the parts contained in the ab- 
domen, not primarily affedted, than difeafes of a 
painful nature, which are feated in the ftomach itfelf, 
or other parts whofe nerves are unfupplied with gan- 
glions. And this leads to a natural folution of the 
caufe of that fympathy, that communion of fenfation, 
or imputation of fenfation, which fo frequently takes 
place, in the difeafes of the contained parts of the 
abdomen, from which fome writers (Linn.*) have 
very conclufively argued for the neceffity of fuch a 
communication of the nervous filaments in ganglia 
as we contend for, from the belt anatomical autho- 
rity, and which appears to have fuch important ufes 
in the animal ceconomy, and to be the occafion of 
that fympathy or confufion of fenfation among the 
abdominal vifcera in particular -f. 

* In Haller. EL Phyf. T. IV. p. 

f The folution pf the problems concerning the fympathetick 
affe&ions, or confent of parts, has employed the hands and pens 
of many ingenious writers ; and if all the queftions relating to it 
were difcuffed, volumes might be filled, and the fubjecT: neither 
exha.ufted nor underftood. The ingenious Dr. Whytt has with 
great acutenefs (hewn that fympathy in general is only to be ac- 
counted for from a fentient principle, feated in the fenforium 
commune, where all nerves begin, and communicate; his objec- 
tions to particular fympathies arifing from a connexion of nerves 
in ganglions feem inconclufive 5 for he remarks that fuch a 
communication as is fuppofed in ganglia to occafion fympathy, 

it 
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4. It is obje&ed alfo that every voluntary mufcle 
in the body becomes involuntary when it is ftrongly 
Simulated, for example the accelerator e$ urina are 
quite voluntary in their adtion of expelling the urine, 
but ad involuntarily in expelling the femem 

When we confider the ftate of the foul and body 
under any great commotion of mind, we find the 
ufual operations of the mind kfelf are not only inter- 
rupted, but thofe parts of the body too which the 
will cannot controul are now agitated by the ftorm ; 
for every one has experienced that the heart and 
vifcera in general are vehemently affedted by ftrong 
paflions. The mind is in its turn re-adted upon, 
by very ftrong bodily fenfations ; it being well known 
that mufcular parts, which are ordinarily fubjedt to 
our volitions, ceafe to be fo if any part is ftimulated 
by exquHitely pleafing, or exceffively painful fenfa- 
tions ; under fuch a ftimulu$> they are necefiarily 
contracted or convulfed. But it is not therefore to 
be concluded that the gentle Jiimulus of the blood on 
the furface of the heart, and of the air, food, and in- 
teftinal jukes on the inteftines, of which the mind 
has no confcious perception at all, much lefs a difa* 
greeable one, can lay it under any fimilar neceffity, 
as fome have argued ; and therefore the independence 

would caufc a confufion in our fenfations as well as in the mo- 
tions of our mufcles. — with refpeft to fenfation I have remarked 
that confufion or indeterminate fenfation, is tint, which is pro- 
per to parts whofe nerves arife from ganglions — and that the muf- 
cular motions of thefe parts are by means of ganglions not 
regulated by the will, but fubfift by the application of an irri- 
tating caufe : and, inftead of proving that fympathy in the afrdo~ 
minal vifcera docs not arife from ganglion s y they prove that it does* 
See Whytt on difeafes of the nerves, 

of 
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©f thefe motions on our minds, cannot be explained 
from this analogy, which does not fubfift in fe& 
This objedion therefore can have no force againft 
our dodrine, however it may recoil upon another j 
as all voluntary mufcles whatever may be excited to 
contradions by irritations exceffively painful or plea- 
fing, the contradion in fuch cafes being involuntary, 
neceffary, and uncontroulable. But the ftimuli that 
affed the heart and other parts, whofe motions are 
naturally involuntary, are not of this clafs and ftrength, 
and indeed are fo little perceived by the mind, as to 
lay it under no fuch neceffity, as thztjlimulus which 
renders the adion of the accelerators urina involun- 
tary in expelling the femen. 

5. Laftly it has been objeded, that, though die 
motions of the uvea are involuntary from light af* 
feding the eyes they are truly voluntary when it 
contrads in order to the diftind vifion of an objed 
placed near the eye, whofe minute parts we want to 
obferve accurately. 

It feems on the contrary certain, that the contrac- 
tions of the uvea, in order to diftind vifion, equally 
arife from different impreflions of light on the retina^ 
and are equally involuntary, and folely dependant 
upon the impretfions of different degrees of light in 
all cafes: the diftindion indeed is chiefly verbal- 
as it is granted, that, the motions of the uvea are in- 
voluntary from light affedingthe eye, that is, differ- 
ent degrees of light ftriking upon the retina necefla- 
rily occafion more or left of contradion in the pupil. 
But as vifion, confidered as diftind or indiftind, is 
occafioned by various impreflions of light upon the 
r/tsna, the contradion of the pupil neceffarily fol- 

\ ol> LvIJ, S lows, 



C J 3° 1 

lows, according to the degree of that impreffion : in 
the cafe of diftant obje&s, the faint impreffions of 
light on the retina make the pupil con trad little, 
and it remains wide ; for dilatation is the natural 
ftate of the pupil. In obferving very near obje&s, 
the light is ceteris paribus ftronger, and ftimulates 
the retina, and contracts the pupil more. 

In a word, the contradtions of the uvea arife from 
the ferifations of the retina involuntarily and uniform- 
ly, according to an invariable law and connexion ; 
otherwife why does the pupil conftantly become 
immoveable, when by a guttaferena the retina be- 
comes infenfible ? Let any one obferve the motions 
of the pupil, by the help of a mirror, they will al- 
ways find it impra&icable to fubjeft them to the 
will. Indeed it is clear from experiments, as well 
as difeafes, that the iris, like all other parts provided 
with nerves from ganglia, has but a dull degree of 
feeling, and is moved entirely independent of the 
will*. " What perfuades me, fays M. de Haller, 
€t that the iris is much lefs fenfible than the retina, 
,c is,- that if, after having pierced the cornea, you ir- 
" ritate or cut the iris, it is not therefore contracted, 
" whereas the leaft increafe of light makes it con- 
« c tra<ft$ which evidently proves that this contraction 
" does not depend upon the proper fenfibility of the 
« iris, but on that of the retina. The guttaferena 
<c ferves to prove the fame thing, the iris being no 
« ways changed in that difeafe, any further than it 
" is deprived of motion, from the fenfation of the 
ff retina, being deftroyed by a palfy of the optic 
c< nerve." Effay on Irritability, p.. 31. 

* See Whytt, Eff. on the Invol, motions. Le Cat, on the Sen- 
fes, Haller, Elem. Phyf. &c. 
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To conclude, the ganglia^ refpeding their Struc- 
ture, may juftly be confidered as little brains, or 
germs of thofe nerves detached from them, confift- 
ing, according to Winflow, of a mixture of cortical 
and nervous medullary fubftance, nourifhed with 
feveral fmall blood veffels *, in which various 
nervous filaments are colleded, and in them lofe 
their parallel redilineal diredion, according to Baron 
Haller -f y who likewife obferves that ganglia fend 
off more and larger nerves then came to them J j fo 
that a new nervous organization, analogous to the 
brain, probably takes place in them. 

Refpeding their ufes, ganglions are the origins 
of the nerves, fent to organs, moved involuntarily, 
and probably the caufe, or check, which hinders our 
volitions from extending to them. As different 
fources of nervous power, ganglions are analogous 
to the brain in their office, though they derive their 
nervous filaments (to be new arranged in them), and 
confequently their power, ultimately from it* 

In a word, ganglions ap'pear to limit the arbitrary 
power of the foul in the animal (Economy. 

They put it out of our power, by a fingle volition, 
to flop the motions of our heart, and in one capri- 
cious inftant irrevocably to end our lives: and how- 
ever in the dark we may be, what fubordinate agents 
are fubftituted, fo uniformly to guide and dired, in- 
dependent of us, our vital and involuntary motions ; 
we muft at leaft clearly difcern, in the contrivance, 
the goodnefs, boundlefs, and unerring wtfdom, no 
lefs than the power, of our adorable Creator 1 " ad 
<< impellendum fatis, ad docendum parum." 

* Winflow, Traite de la Tefte, 629. f Halleri Elem. 

Phyf. T. iv. p. 203. J Haller, ibid* 
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